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MISSIONMakers: SHOEBOX ROVERS 

Next Generation Science Standards (Table 1) 

Practice DCI (Disciplinary Core Ideas) Cross Cutting Concept 

 
 Asking Questions and Defining 
Problems  
Define a simple design problem that 
can be solved through the development 
of an object, tool, process, or system 
and includes several criteria for 
success and constraints on materials, 
time, or cost.  
 

 
 Constructing Explanations and 
Designing Solutions  
Generate and compare multiple 
solutions to a problem based on how 
well they meet the criteria and 
constraints of the design problem.  
Weak? 
 

 

 
 ETS1.A: Defining and Delimiting 
Engineering Problems  
Possible solutions to a problem are 
limited by available materials and 
resources (constraints). The success of a 
designed solution is determined by 
considering the desired features of a 
solution (criteria). Different proposals 
for solutions can be compared on the 
basis of how well each one meets the 
specified criteria for success or how 
well each takes the constraints into 
account.  
 

 

 
 Influence of Engineering, Technology, 
and Science on Society and the Natural 
World  
Engineers improve existing technologies or 
develop new ones to increase their 
benefits, decrease known risks, and meet 
societal demands.  
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 Asking Questions and Defining 
Problems  
Define a design problem that can be 
solved through the development of an 
object, tool, process or system and 
includes multiple criteria and 
constraints, including scientific 
knowledge that may limit possible 
solutions.  
Partial 

 
 Developing and Using 
Models  
Develop a model to 
generate data to test ideas 
about designed systems, 
including those 
representing inputs and 
outputs.  
Partial 

 

 
3-5 ETS1.A: Defining and Delimiting 
Engineering Problems  

The more precisely a design task’s criteria 
and constraints can be defined, the more 
likely it is that the designed solution will 
be successful. Specification of constraints 
includes consideration of scientific 
principles and other relevant knowledge 
that are likely to limit possible solutions.  
Partial 

 
 Influence of Science, Engineering, and 
Technology on Society and the Natural 
World  

The uses of technologies and limitations on 
their use are driven by individual or societal 
needs, desires, and values; by the findings of 
scientific research; and by differences in such 
factors as climate, natural resources, and 
economic conditions.  
Weak 

Constructing Explanations and 
Designing Solutions  
Design a solution to a complex real-world 
problem, based on scientific knowledge, 
student-generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations.  
 

ETS1.C: Optimizing the Design Solution  
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others 
(trade-offs) may be needed.  
Partial 

Influence of Science, Engineering, and 
Technology on Society and the Natural 
World  
New technologies can have deep impacts on 
society and the environment, including some 
that were not anticipated.  
Partial 
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Constructing Explanations and 
Designing Solutions  
Apply scientific ideas or principles to 
design an object, tool, process or system.  
Strong 
 

MS-PS2 Motion and Stability: Forces 
and Interactions 

 
Systems and System Models  
Models can be used to represent systems 
and their interactions—such as inputs, 
processes and outputs—and energy and 
matter flows within systems  
Partial 
 

Influence of Science, Engineering, 
and Technology on Society and the 
Natural World  
The uses of technologies and any 
limitations on their use are driven by 
individual or societal needs, desires, 
and values; by the findings of scientific 
research; and by differences in such 
factors as climate, natural resources, 
and economic conditions.  
Partial 
 

 

 
 

Constructing Explanations and 
Designing Solutions  
Apply scientific ideas to solve a design 
problem, taking into account possible 
unanticipated effects.  
Partial 

HS. Forces and Interactions  
Cause and Effect   
Systems can be designed to cause a desired 
effect.  
Strong 
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MISSIONMakers: OSIRIS-REx 

Next Generation Science Standards (Table 2) 

Practice DCI (Disciplinary Core Idea) Cross Cutting Concept 

Asking Questions and Defining 
Problems  
Define a simple design problem that can 
be solved through the development of an 
object, tool, process, or system and 
includes several criteria for success and 
constraints on materials, time, or cost.  
 

 
 Constructing Explanations and 
Designing Solutions  
Generate and compare multiple solutions 
to a problem based on how well they meet 
the criteria and constraints of the design 
problem.  Weak? 
 

 

 
ETS1.A: Defining and Delimiting 
Engineering Problems  
Possible solutions to a problem are 
limited by available materials and 
resources (constraints). The success of a 
designed solution is determined by 
considering the desired features of a 
solution (criteria). Different proposals 
for solutions can be compared on the 
basis of how well each one meets the 
specified criteria for success or how well 
each takes the constraints into account.  

 

Influence of Engineering, Technology, 
and Science on Society and the Natural 
World  
Engineers improve existing technologies 
or develop new ones to increase their 
benefits, decrease known risks, and meet 
societal demands.  
 

Developing and using models 
Develop a model to generate data to test 
ideas about designed systems, including 
those representing inputs and outputs.  
Partial 

 
ETS1.A: Defining and Delimiting 
Engineering Problems  
The more precisely a design task’s 
criteria and constraints can be defined, 
the more likely it is that the designed 
solution will be successful. Specification 
of constraints includes consideration of 
scientific principles and other relevant 
knowledge that are likely to limit 
possible solutions. 

Partial 

Influence of Engineering, Technology, 
and Science on Society and the Natural 
World  
The uses of technologies and limitations 
on their use are driven by individual or 
societal needs, desires, and values; by the 
findings of scientific research; and by 
differences in such factors as climate, 
natural resources, and economic 
conditions.  
Weak? 

   
 Scientific Knowledge Assumes an 
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ESS1.B: Earth and the Solar System  
The solar system consists of the sun and 
a collection of objects, including planets, 
their moons, and asteroids that are held 
in orbit around the sun by its 
gravitational pull on them.  

Weak 

Order and Consistency in Natural 
Systems  

Science assumes that objects and events in 
natural systems occur in consistent 
patterns that are understandable through 
measurement and observation.  
Weak 

 
Constructing Explanations and 
Designing Solutions  
Design a solution to a complex real-world 
problem, based on scientific knowledge, 
student-generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations.  
 

 

 
ETS1.C: Optimizing the Design 
Solution  
Criteria may need to be broken down 
into simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others 
(trade-offs) may be needed.  

Partial 

 
Influence of Science, Engineering, 
and Technology on Society and the 
Natural World  

New technologies can have deep impacts 
on society and the environment, including 
some that were not anticipated. Analysis 
of costs and benefits is a critical aspect of 
decisions about technology.  
Weak? 

 


